Introduction sigmoidoscopy (FS) every five years or colonoscopy every ten years (Cancer Expert Working Group on Cancer Prevention and Screening & Department of Health
. According to the 2011 population census, about 94% of the overall Hong Kong population are Chinese and the remainder, over 450,000, are ethnic minorities (Census and Statistics Department [CSD], 2012a) . The majority of these EM people are South Asians, mainly Indian, Pakistani or Nepalese (Census and Statistics Department [CSD], 2012b) .
In this study, we aim to compare the uptake of CRC testing among the general public and EM people in Hong Kong. We also identify factors, including ethnicity, associated with CRC testing uptake to guide the selection of subjects for intervention. Furthermore, we examine whether the effects of these factors on the uptake rate vary with ethnicity.
Materials and Methods

Study populations
From the general public, 2,004 participants were identified from a population-based cross-sectional telephone survey that had examined cancer screening behaviour among Hong Kong Chinese communitydwelling people aged 50 or more (So et al., 2012b) . A further 323 EM participants were included from another study that had explored the experience of cancer screening from the perspective of ethnic minorities in Hong Kong, conducted during 2012 and 2013 (So et al., 2013) .
Recruitment inclusion criteria for the general public group were: Hong Kong Chinese residents who were (1) aged 50 or older, (2) from domestic households and (3) able to communicate in Cantonese. The parallel inclusion criteria for the EM group were: (1) aged 50 or older and (2) of Indian, Nepalese or Pakistani ethnicity. The general public participants were recruited via an anonymous random-digit telephone dialling survey. EM participants were recruited from more than 20 community centres providing support for South Asians in Hong Kong. All eligible participants were briefed about the study aims and procedures, and verbal or written consent was sought from all the Chinese and South Asian participants. Ethical approval for both studies was obtained from the Survey and Behavioural Research Ethics Committee of the Chinese University of Hong Kong prior to data collection.
Questionnaires
The questionnaires for cancer screening behavior, forming part of both studies, were very similar. Only the data on relevant common items from both studies were extracted for the present comparison study, in six sections: perceived health status, use of complementary medicine, use of screening tests, perceived susceptibility to cancer, family history and demographic detail. Participants' health status was established using five items in Section 1. These included whether they had any chronic diseases or had been diagnosed with cancer in the past and whether they took regular preventive health measures, such as visiting the dentist. Section 2 is an one-item section concerning participant's use of complementary therapy, a term that covers a range of common therapies which have been included to contribute to an understanding of any association between the use of this type of therapy and cancer-screening behaviour. In Section 3, participants were required to state whether they had attended CRC screening and, if so, the frequency, location, source of finance (such as health insurance coverage) and the main reason for either attending or not attending. Importantly, they were asked to identify who initiated the screening process and also to say whether a test had ever produced an abnormal result, and to describe any follow-up action required. This section was modified from the cancer screening section of the 2005 cancer module of the National Health Interview Survey for Chinese and South Asians participants (Centres for Disease Control and Prevention [CDC], 2006) . Section 4 consists of two items assessing participants' perceptions of their susceptibility to cancer. Four items covering any history of cancer in the participant's biological father, mother and full siblings appeared in Section 5. Demographic data associated with the use of healthcare services are obtained in Section 6 (Etzioni et al., 2004) .
The Hindi, Urdu and Nepali versions of the questionnaire are produced for Pakistani, Indian and Nepalese participants respectively, using a backtranslation procedure. A member of the research staff fluent in English and Hindi first translated the English version into Hindi, and another translator also fluent in both languages translated it back into English. The researchers then compared the original source with the back-translated version to ensure content and semantic equivalence. The same procedure is adopted to produce Urdu and Nepali versions of the English survey.
Statistical analysis
All data were summarised and presented using appropriate descriptive statistics. Characteristics of general public and EM participants were compared using chi-square or independent t-tests. The uptake of any CRC screening tests in the past, including occult blood test and colonoscopy, was set as the outcome of the comparison study. Backward stepwise multivariable logistic regression was used to identify factors associated with screening test uptake by the participants. Further multivariable logistic regressions were performed to examine the interaction effect between each of the above significant factors and ethnicity after adjusting for the main effects of the factors identified. All statistical analyses were performed using IBM SPSS 22 (IBM Corp. Armonk NY). All statistical tests involved were two-sided and the level of significance was set at 0.05.
Results
A total of 2,004 general public (GP) and 323 ethnic minority (EM) participants were included in the study. The characteristics of the two groups appear in Table 1 .
Socio-demographic characteristics
The mean ages of the GP and EM groups were 63.8±10.4 and 61.1 ± 7.8, respectively. The distribution DOI:http://dx.doi.org/10.7314/APJCP.2015.16.17.7713 A Colorectal Cancer Testing Comparison Study in Hong Kong of sex and educational attainment in the two groups were similar. However, compared with the GP group, a significantly higher proportion of the EM group were employed, married or cohabiting, and has a lower monthly household income (Table 1) .
Health status and use of complementary therapy
A significantly smaller proportion of the EM group had chronic illness or a family history of cancer, was smokers or had used complementary therapy than the GP group (Table 1) .
Health-related perceptions
Participants in the EM group were less likely to perceive their health status as fair or poor but more likely to perceive a higher susceptibility to cancer than the GP group. In general, more GP than EM participants believed that exercising, maintaining a healthy diet and visiting a doctor regularly were good for the health (Table 1) .
Use of CRC screening test, and reasons for having or not having a test
Among the 25% GP participants and 10% EM participants had ever had any CRC test (p<0.001), and 7% and 3% of them had received a health professional's recommendation for a CRC test respectively (p=0.005) (Table 2 ). Among those who had ever had a CRC screening test, the EM group were more likely than the GP group to have undergone their most recent test in the past year (50% vs 31%, p=0.004) ( Table 2 ). There was no significant difference between the two groups in the number of tests undergone in the past six years and the proportion of abnormal test results ( Table 2 ). The most important responses about not having a test in the EM group were 'No reason / never thought about it' (36%), and 'Not necessary' (67%) for the GP group. On the other hand, the main reason for having the most recent test was 'Part of a routine examination' (56%) and 'Body check' (50%) for the EM and GP groups, respectively (Table 3) .
Factors associated with the uptake of CRC screening tests
Based on backward multivariable logistic regressions, ethnicity, educational level, presence of chronic illness, use of complementary therapy, perception that visiting a doctor 
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regularly was good for the health, perceived susceptibility to cancer and health professionals' recommendations were found to be independently associated with the uptake of screening tests (Table 4 , Model 1). The EM group was less likely to have ever had a test than the GP group (adjusted odds ratio, AOR=0.42, 95% confidence interval, CI: 0.28 -0.62, p<0.001). Participants with lower educational attainment, those who had only primary or lower education were less likely to take a test, AOR=0.66 (95% CI: 0.48 -0.92), p=0.014 when compared with those with tertiary or higher level. Participants without any chronic illness, who did not use complementary therapy, who did not believe visiting a doctor regularly was good for the health and those without a health professional's recommendation were all associated with decreased odds of having a CRC test (AOR ranged from 0.15 to 0.75, all p <0.05, Table  4 , Model 1). Moreover, those who had a lower perceived susceptibility to cancer were less likely to have a test than those with a higher perceived susceptibility, AOR=0.58 (95% CI: 0.40 -0.83), p=0.003.
Also, the interaction between ethnicity and the factors identified above were assessed using multivariable logistic regressions. Only health professionals' recommendations were found to interact significantly with ethnicity in association with testing uptake, after adjusting for the main effects of the factors identified (Table 4 , Model 2). EM people without a health professional's recommendation would have further decreased odds of test uptake, AOR of the interaction term between ethnicity and health professional's recommendation = 0.06 (95% CI: 0.01 -0.50), p=0.010.
Discussion
To our knowledge, this is the first study to examine the difference in the uptake rate of CRC testing between GP and EM people in a mainstream Chinese society. Both GP and EM uptake rates were low, with the EM rate significantly lower than the GP (10% vs 25%). In this society, moreover, lower educational attainment, absence of chronic illness, no complementary therapy, not believing regular visits to a doctor were good for the health, lower perceived susceptibility to cancer and no health professional's recommendation were all factors independently associated with decreased odds of having a CRC test. There was no significant difference between GP and EM groups in the effects of the above factors on the uptake of testing, except that the effect of a health professional's recommendation for EM was significantly higher than for GP. This indicates that health professionals can play a crucial role in promoting screening tests, particularly to EM people.
In fact, the present result is consistent with previous studies in finding that a health professional's recommendation is an important factor contributing to the use of CRC screening (Etzioni et al., 2004; Fernandez et al., 2008; Griffith, 2009; Palmer et al., 2011) . The low uptake rate of CRC screening in the study populations can be largely explained by the low rate of health professionals' recommendations for such testing, suggesting that a recommendation from a health professional is the strongest external cue to action. Only 7% of the GP and 3% of the EM groups in the current study population received a recommendation from a health professional, much lower figures than the 67-68% of the ethnic minority group (African-Americans) reported in studies conducted in the US (Griffith, 2009; Palmer et al., 2011) . Also, previous studies have found that barriers to professional recommendation include prior patient refusal of screening, lack of reminder or test tracking systems, and a lack of knowledge of the recommended screening modalities (Sewitch et al., 2006; Guerra et al., 2007) . The region-specific guidelines on prevention and screening for early CRC diagnosis have recently been developed by an Asia Pacific Working Group on Colorectal Cancer (Sung et al., 2008) , and they should certainly be disseminated among different clinical settings to ensure they are widely used. The low rate of health professionals' recommendations in EM might be attributed to a failure of communication with the EM population. Szczepura (2005) suggests that communication is a challenge for EM on the way to equitable access to proper healthcare.
More precise insights can be gained by applying the health belief model (HBM). The reasons for not having a CRC screening test reported by EM can be recognised as different constructs in HBM. 'No reason/never thought about it' and 'didn't need it/didn't know I needed this kind of test' were reported as two of the most common reasons not participating in CRC screening for EM group, implying that a lack of awareness and inadequate knowledge of CRC act as barriers to CRC screening in EM (Robb et al., 2008) .
First, EM participants may not be aware that the chances of developing CRC increase remarkably after the age of 50 (CSD, 2012a), when they are susceptible to CRC. This is in line with the multivariable logistic regression results, that educational attainment and low perceived susceptibility to cancer are associated with lower uptake rate of CRC screening (Table 4 , Model 1). Second, inadequate knowledge of the importance of screening tests might also affect belief in the expected benefits or positive outcomes associated with CRC screening. For example, screening could detect changes in the colon before CRC develops and the disease could then be effectively treated if it can be diagnosed early. Lower level of perceiving the severity of cancer is also suggested. EM people might not be aware of the serious clinical and social consequences of CRC, from death to the impact on family and social life. 'Haven't had any problems' can be considered as a misconception of CRC screening, which may appear to the EM as a treatment option rather than prevention of CRC and an early detection of colorectal changes. It was implicated that when individuals lack knowledge of CRC and early detection measures, the role of healthcare providers becomes more prominent. In other words, when an individual has only a weak personal belief in implementing health behaviour, the presence of external cues to action becomes the strongest motivation for specific health-seeking behaviour.
The lack of knowledge among EMs on the availability of CRC screening and the fewer recommendations for CRC tests made by healthcare professionals suggest a certain inequity. The Asia Pacific consensus guidelines state that screening should be started at the age of 50 (Sung et al., 2008) , but the EM group received significantly fewer recommendations than GP who are aged over 50. This could be due to the access barriers to healthcare professionals in the EM environment. Language difficulties are likely to be a prominent barrier for EM to access healthcare resources, since Cantonese is the main communication channel in public healthcare settings in Hong Kong, and materials promoting CRC preventive services are rarely prepared in Urdu or Nepali.
According to the results of the study, the following recommendations targeting EM and service providers are made to encourage the uptake of CRC screening in EM. First, in respect of individual beliefs and attitudes, awareness of CRC and preventive services should be promoted to the EM. Linguistically and culturally relevant printed health materials or education programmes should be developed to enhance EMs' knowledge of CRC. Second, interventions at the community level should be undertaken by healthcare providers Policy-makers should be encouraged to work collaboratively with the university and community organization to develop an ethnic-specific strategy to increase the rate, in view of the EM disparity. The region-specific guidelines on prevention and screening for early CRC diagnosis that have recently been developed by an Asia Pacific Working Group on Colorectal Cancer (Sung et al., 2008) should be distributed among different clinical settings to ensure they are widely used.
In addition, the promotion of primary healthcare and the provision of training for health professionals are essential measures to promote the uptake of CRC testing. Primary healthcare focuses on prevention and health promotion, including access to health services, environment and lifestyle, and emphasizes the full participation of individuals. Local strategies were documented in 2010 (Food and Health Bureau [FHB] , 2010), but they should also be spread more widely, to EM. Interventions concerned with medical education and team-building strategic planning exercises for healthcare providers are effective in increasing the referral and completion of CRC (Lane et al., 2008) . Also, training for healthcare professionals in communication skills can also improve the screening rate (Naylor et al., 2012) .
This study has several limitations, and some caution is needed in interpreting the findings. Although the survey was conducted anonymously, the results may be subjected to self-report, recall and social desirability biases. This was a cross-sectional study, and the factors found to be associated with the uptake of CRC testing could not guarantee any causal relationship. Finally, information on whether participants had ever been diagnosed with DOI:http://dx.doi.org/10.7314/APJCP.2015.16.17.7713 A Colorectal Cancer Testing Comparison Study in Hong Kong CRC was not collected in the survey -the uptake rate of a CRC screening in the population might have been over-estimated, although this margin is unlikely to have involved very large number of people.
Older people of lower educational attainment, without chronic illness and with a lower perceived susceptibility to cancer may be targeted for promoting CRC tests in societies without an official screening programme. Our results also support the view that health professionals can play a highly influential role in promoting such screening tests, particularly to ethnic minority people. Efforts should be made to educate the general public about the benefits and importance of CRC screening, as well as increasing their awareness of the disease. An ethnic-specific strategy should be developed to increase the uptake rate of CRC test in view of ethnic differences.
